It is well established that numerous factors can affect the rate at which we age biologically. Diet, physical activity, lifestyle and our genes all play a major role in influencing the ageing trajectory and longevity. Major trauma affects millions globally, is the major cause of death in young adults and could influence ageing processes but has largely been ignored by biogenterologists. The long-term health consequences of physical trauma are well known in the medical community, how trauma effects the ageing process at a molecular level is not. It has long been difficult to assess ageing trajectories due to the absence of a biomarker of biological rather than chronological age. Recent advances in epigenetics have helped by identifying specific DNA methylation sites as good indicators of biological age. Recent investigations into the impact of psychological trauma and the associated physical stress on accelerating ageing as measured by epigenetic drift are promising. The physical and metabolic stress which is synonymous with physical trauma may also accelerate the ageing process. We suggest that long term epigenetic profiling is required to understand to what degree the ageing trajectory is altered by trauma, which will in turn add support for the development of novel therapies to improve health outcomes for survivors of traumatic injury.
Introduction
With average life expectancy rising from the mid 40's to mid-70's within the past 250 years, the global population has never been older. This increase in lifespan is even greater within western Europe and some Asian countries where the average life expectancy is now reaching the early to mid-80 s, with Japan still leading the world with a life expectancy at birth for both genders of 83.7 (WHO, 2017) . Although average lifespan is increasing, the period of life spent in good health, termed healthspan, has not kept pace, with people now spending longer portions of their life in ill health (Public Health England, 2016) . Understanding the factors influencing the ageing trajectory is required if we are to be better equipped to deal with the effects of demographic change. Whilst genetics and lifestyle have received much attention as influencers of the ageing trajectory (Khaw et al., 2008; Steves et al., 2012) , there are other factors largely beyond our control that can have a devastating impact on health across the life course. Here we consider the potential impact of major trauma on the ageing trajectory and ageing processes.
Ageing as a malleable process
Ageing is perhaps best described as an increased inability with time to cope with biological stress resulting in increased risk of disease and death. The biological changes which occur during ageing and drive the aged phenotype have been referred to as the 'hallmarks of ageing' and were described in a landmark paper by Lopez-Otin and colleagues (Lopez-Otin et al., 2013) . This paper described processes as either core drivers or downstream mediators of the ageing process. The upstream processes initiating ageing are suggested to be genomic instability, telomere attrition, loss of proteostasis and epigenetic changes and the more downstream effectors include mitochondrial dysfunction, cell senescence, loss of stem cell function and inflammation (Lopez-Otin et al., 2013) . All of these increase in prevalence with age and counteracting any of these processes extends lifespan and health span in a range of species (Colman et al., 2009; Newgard and Sharpless, 2013; Tchkonia et al., 2013) .
Aging is characterized by a progressive loss of physiological integrity, leading to impaired function and increased vulnerability to death. This deterioration is the primary risk factor for major human pathologies, including cancer, diabetes, cardiovascular disorders, and https://doi.org/10.1016/j.arr.2018.10.001 Received 20 July 2018; Received in revised form 7 September 2018; Accepted 8 October 2018
